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We, John Thompson-Kknnicott Limited, 
a Company ceg&oerod under the laws of 
Great Briton, otEtn^sbsS, Wcriverbampton, 
in the Cooky of Stafford, Engfaoi da 
bareby declare the hw t ntin n, for whack 
we pray lhat a patent may lie ^fsranced to- 
ns, ana lie mejfiod by which k is Co be 
performed, to be patficrj3ady described in 
and by the- fafiowmg" stattment:-— 

The present g rv e n u iun relates m an eleotiro- 
dz&iysis apparatus. 

A simple decaodlalysra apparatus coot- 
prises a unk of three co mpa r tm ents arranged 
so that a cerarre oompaaame nt is divided 
from two oater oampattnients by permeable 
UBanhraoe3* An electrode & placed in cadi 
of die outer exjmpaxtments sad the EqaM 
to be processed » aiaMfllnad m or atoned 
to flow through die centre compartrnent. 
"When one electrode is made positive and die 
other negative the ions of any fcrn sabfe 
conipoirad contateed in the Hqcdd wiB migrate 
thtoogh die roemfonmeSi die positively charged 
ions towards die nega tive electrode and 
die negatively charged ions towards the 
electrode. The HqnM contained 



each e fa cpode cenmanxnent becomes con- 
oje the appir 



cemrated with Jam of the appropriate — 0 
and is replaced by fresh Eqmd either at 
incervab or by providing a amiiuuuuitt flow 
of ikjuid duoogh. the campsrtment. Hie 
Hqmd In the electrode compartment may be 
the same 33 or different from die ticmsd m 
die centre consparinient. The liquid key- 
ing the centre comparnmienfl: is raaally ttsmned 
the dftnatc and diat leaving die etaBrode coatt- 
patttDenEs the concentrate* 

In more recent processes use has been 
made of pe r meab le son d&iirrnnwliug men> 
branes wnkh prevent die selective ions, 
once diey have passed throng the nggp- 
brarre, from returnmg. These membranes 
have made possible the dedgn and oon- 

[Price 4s. 6d] 



stcacBSDn of a mcMigur apparatus \ 
a iarge immbar of eompam nenas 
by selective membraPOL Such an appanatns 
womld comprise compa rtmen ts di vided f rom 
in die lengthwise dsrcotfan by 



^* - * ■ & ii im^n im m M I ■ I tt 9 I — f I I iT ■ I ■ 

Ovb TtwtHfhirflftTffft^ die ^ .w fl fmfi jwihh > i^n tis 

of the apparatus being respectively provided 
with an appropriate electrode. An anaia 
selective mernbrane is a mexnbrane^ which 
will aficw oniy negatively charged ions to 
pass tibxongh it. A cation selective nzefBbfflane 
53 a membrane which will afiow only potaiivdy 
charged vons to pass through sl 

The Hooid to be processed wonM be 
jiBtrcG^DDea into all the conqjattm egg) at one 
end and wcnM be withdrawn at die other 
end. T^ie HquM withdrawn from alceznate 
compartments would be rapectirory the 
dikiate, and the concentrate. 

In an ckoirodiatysis apparatas soch as 
any of those referred eo above it ss usual to 
feed the Hotnd into each oDanparunenr chvonai 
a single inl et from a supply imo nmnffl§ the 
fengm of a ntrmber of compartcrnenis. As the 
wiflyff jq TwiMiHy of siDaffl er ^f ^'fin^ ef than 
the width of the tscajpsmnsnl, ihe flow of 
hould is not noifionnry spread over ■the whole 
wsdth of the pemea fa e mernbrane with the 



appara __. 

at the efficiency of which it 2$ c ap a bfe . 

It is an object of the present invention to 
provide an eleotiodiacysaa apparatus hi which 
a cjsrrlbajftSon of Qiqokl over each perme- 
able membrane of high imhxuxnliiy is attained. 

According to die present irrvention an 
elau to di ai y sis appaa a taia aanprises two pcr- 
meahk mem b ranes spaced apart by an 
aomdar scp amt DBf do fflsfine 3 

nneqjosed between the 
membtsne to Ibnn a 
therebetween, two ban secured to the 
and drvtt&rie; said Bj&pe into Q 
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main sub-space between two auxflfesry sob* 
spaces, at ieact two liquid flow passages 
eadx exOTTrifng dm>ngh the membrane^ 
gaskets and separator and each in oqiihth Trocar 

5 don with a cnferent one of the aanflaaay aub- 
EpaceSa ond (tabs on the .gaskets engaging die 
bars to space the inembr&nes swuy therefrom 
and define paths for die flow of liquid from 
one sub-spaoc to an adjacent sub-space* 

10 Preferably eadx passage c o mmun icate? 
with its associated auxiliary smVspace by 
means of a slot cut in the separator. 

Advantageously a restriction is formed in 
die slot at its end adjacent the passage, 

15 Ideally, a cover is provided oyer die 
dot and extends into contact with the 
adjacent bar. 

Some embodiments of tihe invention w3I 
now be described by way of «*"f m pk*i refer* 

20 ence being made Co die aoOTHpsnymg draw^ 
ings in which:—- 

Fig. 1 is s perspective view with parts 
broken away of a compartment of an electro- 
dfolysis apparatus according to die inven- 

25 don, 

Fig. 2 is a section on die line II— H 
of Fig. l t . 

Fig. 3 is a foa^oaentary perspective view, to 
a larger scale, of one form of separator, 
30 m Fig. 4 is a fragmentary perspective view, 
in a larger scale, of another frtirrn of separa- 
tor, 

Fig. 5 is a fragmentary j ^ra p c Ul y e view, 
to a larger scale, of a further form of 

35 separator. 

Each compartment of a stack of electro- 
dralyss umts comprises two permeable mem- 
branes 1 spaced apact by & separator 2 with 
die mterposidan of srfllmg meana 3 do pxo- 

40 vide a toquid right seal tWebetween. 

The separator 2 is anannoius of rect- 
angular cross section having a rectangular 
cencral space 4, the side wafis 5 being of 
creator length than die end watts 6. A 

45 bar 7 extends between die side waOs 5 of 
the separator 2 at a location closefy adjacent 
each end wall 6. Hie bar 7 is of the 
same dwdmes* as die remainder of the 
separator 2 and is formed 'integrally wMi 

50 the side walb 5 thereby hiding the cenaral 
space into three sub^spaces 4a, Ah and 4c 
The separator 2 may be formed from a syn- 
thfffn mate rial, for example, poryediyilene, 
pdyvinyl dhfocioe, polystyrene, or hmmated 

55 reinforced thermosetting reshi ranging in 
thickness from about OjOSO inchej to 0.125 
inches. A paSr of passages 8, 8 1 , 9, 9* 
extend through each end waH 6 of the separa- 
tor 2 to open into opposite faces thereof. 

60 One pair of diagonally opposed passages 8, 9 
communicate with the adjacent end sub- 
space 4b and 4c respectively. 

The sealing means 3 comprise gaskets 
of the same size and of sntmar shape to 

65 the separator 2 and have apertures corre> 



ponding in size and location with the 
passage* 8, 8 1 , 9, 9 1 . The gaskets are 
not provided with portions corresponding 
with the bars 7 of the sepwraiior 2 bat 
ate formed wah two or more tabs 10 ex- 70 
tending inwardly from their end walk. The 
tabs 10 may be reatangute, curved or tri- 
angular in shape, the latter being preferred, 
and are of such length that they wafl e xt end 
completely across the corresponding bar 7 75 
of the separator 2 when the gasket is placed 
hi posMom. The gaskets may be formed 
from flexible synthetic material, for example) 
ptetfcixd polyvinyl dbfeide or polyethylene, 
tanging in thickness from about 0.005 inches 80 
to about 0.020 inches. 

When a compartment is assembled, that 
is with a permeable membrane 1 on each 
side of the separator 2 and a gasket 3 
interposed between each membrane 1 and 85 
die separator 2, gaps are left between the 
bars 7 of the separator 2 and the membranes 
1 which are equal in width to the thickness 
of the gasket. These gaps permit liquid 
introduced into an end sra>*pace 4b, 4c 90 
to flow over the bars 7 which thus act as 
weks spreading the liquid over the whole 
width of the membranes 1 except for those 
parts contacted by the tabs 10. Since 
the width of these gaps is smafi in com- 95 
parison with the width of die separator 2 
good d fe ttgtt tti oa of the liquid in the central 
snb-spaoe 4a of the compartment is ensured. 

As the membranes 1 are not self-supporting 
the central sub-space 4<x of the compartment 100 
must be fitted with a suitable material 1L 
The material 11 most be fairly open, to allow 
Horrid to flow over and past it, and prefer- 
ably should cause flow of liquid to be 
turbulent so as to rmrrerase poJarrsatson. 105 
One such material h expanded po l y v i nyl 
chloride. If the final conamfration required 
from a dHuate compartment is very low* the 
central sob-space 4a can be filled with an ion 
exchange reiki. Provided the particle size 110 
of the resin Is greater than the thickness 
of die gasket the bar 7 wiH act as a retainer 
far the rean as well as a distributor fox 
the liquid. 

To produce a mtdriunk apparatus a nnrrt- 115 
bar of compartments are arranged in aide 
by sade formation to constitute a etack with 
the passages 8, 8\ 9, 9 1 registering so as 
to form condmts through which die liquid 
can be caused to flow. UsrraBy the coocen- 120 
trare stieftin\ is caused to flow through one 
pair ejg. 8, 9 of diagonally opposite conduits 
and the dfluate stream is caused to how 
through the other pair e.g. 8 1 , 9 1 of diagon- 
ally opposite conduits. The compartments 125 
ate so disposed relative to each other drat 
the liquid flowing in the commits flows 
respectETCiy into selected ones of the com- 
partment of the stack NoimaHy the separa- 
tors 2 of adjacent compartments ate rotated 130 
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tkxxugh 180° relative to cadi other so that 
coflOBPflF ace is de&vered id and diluate re- 
moved from stoocosDOc COTiportrnfffits. If it is 
deaired to change die stream of Mquid flow- 

5 bg in a compattsnenE &om say, the concen- 
trate to ditoare scream, die separator 2 is 
turned through 180° so that the passages 
previously ctgBtermg wkh die conduits carry- 
ing die concentrate stream then regbter with 

10 the dstae scream. 

It will be appreciated that by varying die 
thickness of die seating means 3 the pressure 
of tie liquid crossing die weir axi M frj utt a d 
by the bats 7 can be varied to the (requisite 

15 value to give good d istributio n over die 
surface of the membrane 1 whatever the rate 
of flow of fiquM. m the passages 8, 8 l , 
9, 9 1 or the *Wmrfam of the separator Z 
In Ffes. 1 end 2 the passages 8 and 9 

20 rrwmnitfSyie wkh their respective sufc-^accs 
4o, 4c by dots 12 and it has been, found 
that s£ these *Jots 12 exceed a certain vridft 
the me mbr a n e 2 sags into them and permits 
leakage of IsqmL To prevent this die 

25 sfeitj 12 may be formed with a le^onotron B 
as shown in Fig. 3 or with a cover, which 
may be drenhnr or w rong"!*"' as shown at 
14 in "Fig. 4> fTfrff"*fog over die sub-space 
46 on to the bar 7. In the latter can- 

30 strootaon the tabs 10 on the sealing means 
3 ere arranged so drat they do not r mnri ri r 
with covers 14* In another construction 
shown in F%. 5, a bone 15 puts the passage 
8 in communication with die subsspace 46. 

35 The bare 15 or the slots 12 may be plugged 
with a porous maternal for example, an 
expanded phrtac nasterfed or sintered g&ass. 

Figs. 3 and 4 show alternative forms of 
bar 7. In Fig. 3 the bar 7 is formed 

40 witb a pkeratky of groove) 16 on each of iss 
membrane contacting surfaces along whkh 
liquid can flow from the sub-space 4& into 
the central sob-space 4tf. The grooves 16 
may be of any desired crojs-sectsonal shape 

45 and are of sncb a cros-sectional area that 
good dia li utoib n of kamd over the mem* 
wane surface is assured. In Fi g. 4 b ote 
17 perform the function of the g rooves 16 
and may be of any desired cro^s-secricnad 

50 shape and dze. The holes 17 may be dis- 
tributed over the bar 7 in a uniform fashion 
23 ehown or in a random fflrilwwi . 

If the grooves 16 and holes 17 aire of 
such a sac that due material 11 filing the 

£5 central space would pass through them a 
pad 18 of porous matmal b provided on 
the materM 11 side of the bar 7 to act 
as a filter. 

Instead of being provided warn grooves 
60 16 or hate? 17, the bar 7 may itself be 
ojiaxtaed by a 3iqn4ijpenmesbie matmal, 
for example an expanded plastic or sintered 
glass, secured tt> the side walls 5 of the 

65 T% * appreciated ft* fa d* ooa- 



auu utious of Figs. 3 and 4 die bar 7 may 
be made separately from the separator 2 and 
siihGeanendy secured to die side *waHs 5 
thereof, for examples by -Jocatsng the ends 
of the baar 7 in slots fanned an die aide 70 
wafts 5. 

The separator 2 may be formed with a 
seo&ble mfet 19 (Big. 5} through winch 
filler material can be introduced into the 
central space 4a when die separator 2 has 75 
been combined with* the membranes (not 
shown) to form a compartment; The 
filter imperial is carried in a stream of air 
or as a thin slurry in water into an aper- 
ture 20, formed in a lug 21 integral with the .80 
separator 2, which communicates wkh the 
inlet 19. In die embodiment shown in 
Kg, 5, as in all previously described embodi- 
ments of this invention, oommonkatxon 
between the sob-space 4b and the main sub- JB5 
space 4a is afforded by way of gaps formed 
between the bar 7 and the membranes 1 (not 
shown in this figure), by the interposition of 
the gasket tabs 10 (sot shown in this figure). 
rhmmiTtv^rintn between the sub-space 4b .90 
and the main sub-space 4a of the embodi~ 
ment shown in Fig. 5 may also be afforded 
by die formation of grooves 16 (as in Fig. 
3) in the bar 7; or by the formation of 
bote 17 (as hi Fig. 4) m due bar 7; or by #5 
mating the bar 7 of a liquM-r^nneabie 
material, as previously described. 

Lugs 22 (Fig. 4) may be provided on one 
or both pairs of opposed walls of the 
separator 2 to provide means on whkh clamps 100 
can be engaged to hold the compartments 
tightly together as they are being assembled. 
By means of the lugs 22 a further com- 
partment comprising membrane 1, sealing 
means 3, separator 2, sealing means 3, mem- 105 
brane 1, can be assembled on top of pre- 
viously assembled compartments without the 
pressure holding the previously assembled 
c ompa rtments in sealing engagement being 
released. For das purpose a tug 21 may 110 
co nstitu te a tog 22. 

WHAT WE CLAIM IS:— 

L An efectrooMysis apparatus comprising 
two permeable membranes spaced apart by 
an annular separator to define a closed 115 
a gasket interposed between the separator 
and each membrane to form a fltrid-dgbr seal 
therebetween, two bars secured to die separa- 
tor and dividing said space into a main sub- 
space between two auxiliary sub-spaces, at 120 
least two liquid flow passages each- extending 
through the membranes,^ gaskets and separa- 
tor and each in communication with a differ- 
ent one of the auxiliary sub-spaces, and 
tabs on the gaskets engaging the bars to space 125 
the membranes away therefrom and define 
paths for the flow of liquid from one sub- 
space to an adjacent sub-space. 

2. An apparatus according to Claim .1, 
wherein each passage comnnmkates with its 130 
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associated auxiliary sub-space by 
a slot cot in the separator. 

3. An apparatus according to Claim 2, 
wherein a restriction is formed in the Blot 

5 at its end adjacent the passage. 

4. An apparatus according to Gain) 2, 
wherein a cover is provided over die slot 
and mends into contact with the adjacent 
bar. 

10 5. An apparatus according to Claim 1, 
wherein each passage ccflrammicates with its 
associated auxiliary stib-space by means of a 
bore fanned in the separator. 

6. An apparatus according to any one of 
15 Claims 2 to 5, wherein the oomrmitiifatfng 

means is filled with, a porous material 

7. An apparatus according to any one of 
Harms 1 to 6, wherein grooves are formed 
in the tab-contacting surfaces of the bars 

20 to provide additional liquid flow paths 
between adjacent sub-spaces* 

8. An apparatus according to any one of 
Claims 1 to 6, wherein, passages are formed 
in the bars to provide additional liquid flow 

25 paths between adjacent sub-spaces. 

9. An apparatus according to any one of 
Claims 1 to 6, wherein the bars are formed 
of a liquicVpermeable material. 

10. An apparatus according to any one of 
30 the preceding claims, wherein the main sub- 
space contains a filler material. 
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11. An apparatus according to Claim 10, 
wherein the filler material is an ion exchange 
ream* 

12. An apparatus according to Qaim 10 35 
or 11, wherein a scalable inlet is formed in 

a side wall of the separator to permit filler 
"al to be introduced into the main 



13. An apparatus according to Qaim 10, 40 
11 cr 12, wherein a pad of porous material is 
disposed on the mam sub-space side of the 
bars to act as a filler. 

14. An apparatus according to any one 

of the preceding claims, wherein rags are 45 
provided on the separator to permit clamping 
means to be engaged thereon. 

15. An ekctxodialysis apparatus sub- 
stantially as herein described. 

16. An elcctrodialysis apparatus sub- 50 
stantiatty as herein described with reference 

to Pigs. land2,andFig. 3, 4or5ofthe 
accompanying drawings. 

For (the Applicants: 
RAWORTH, MOSS & COOK, 
38, Sydenham Road, 
Croydon, Surrey, 
and 

75, Victoria Street, 
London, S.W.L 



PROVISIONAL SPECIFICATION 



Improvements in or relating to an Electrodialy ai6 Apparatus 



We, John TbDMPSo^KENHicorr Limited, 
a Company registered ■under she laws of 
Great Britain, of IkSsneshaQ, Wofarcrhanipton, 
m die County of Stafford, England, do 
hereby 'declare dxb invention (to be described 
hi ti&e fh&Qwifig statement: — » 

The present invention relates to an electro- 
dialysis apparatus. 

A simple electrcdialysls apparatus com- 
prises a unit of three compartments arranged 
so that a centre compartment is divided 
from two outer compartments by permeable 
membranes. An electrode Is placed in each 
of the outer compartments and the liquid to 
be processed is contained in or allowed to 
flow through the centre compartment. When 
one electrode is made positive and the other 
negative the ions of any kmisable coxnponnd 
contained in the liquid will migrate through 
the membranes, the positively charged ions 
towards the negative electrode and the nega- 
tively charged ions towards the positive 
electrode. The liquid contained in each 
electrode compartment becomes concentrated 
with ions of the appropriate charge and is 
replaced by fresh liquid either at intervals 
or by providing a continuous flow of liquid 
through the compartment The liquid in 
the electrode compartment may be the same 
as or different front the liquid in the centre- 



compartment The liquid leaving the centre 
compartment is usually termed the dilnate 
and that leaving the electrode conapartments 
the concentrate. 

In more recent processes use has been 
made of permeable ion diSyff mfoflH flg mem* 
branes which prevent the respective ions, 
once they have passed through the mem- 
brane, from returning. These membranes 
have made possible the design and construc- 
tion of a multnxnit apparatus conrprismg a 
large number of compartments separated by 
selective membranes. Such an apparatus 
would comprise compartments divided from 
one another in the lengthwise direction by 
alternately disposed anion and cation selec- 
tive membranes, the outermost compartments 
of the apparatus being respectively provided 
with an appropriate electrode. An anion 
selective membrane is a membrane which wiH 
allow only negatively charged ions to pass 
through it. A cation selective membrane is 
a membrane which will allow only positively 
charged ions to pass through it. 

The liquid to be processed would be 
introduced into all the compartments at one 
end and would be withdrawn at die other 
end The liquid withdrawn from alternate 
compartments would be respectively the 
ditate, and the cxmocajrate. 
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la an ekorodialysis apparatus such as 
any of those referred to above it is usual 
to feed die liquid into each compartment 
through a single inlet from a supply line 
S minting the length of a number of cam- 
partmenrs. As the inlet is usually of smaller 
diameter than the width of the compartment, 
the flow of liquid is not uniformly spread over 
the whole width of the permeable membrane 
10 with the result that the apparatus does not 
operate ait the efficiency sec which it is 
capable. 

It is an object of the present invention 
to provide an electrcdialyais apparatus • in 
15 which a distribution, of liquid over each; 
permeable membrane of high uniformity is 



spaces* The separator may be foamed from 
a synthetic material, for example, poly- 
ethylene, pdyvmyi chloride or 



40 



According to the present invention, an 
dectrcdialysb apparatus comprising two 
20 permeable membranes spaced apart by a 
separator to fcrm a compartment, sealing 
means interposed between the separator and 
each membrane, at least two passages in 
the separator for conveying liquids, at least 
25 one or said passages being in communication 
with the interior of the compartment and 
means for directing liquid entering the com- 
portment towards the permeable membranes. 
Preferably the separator comprises an 
30 annular member, means dividing the spaoe 
within said member moo at least two sub- 
spaces; at least two passages extending axiafty 
through the member and at least one of 
said passages being in communication, with a 
35 sub-space. 

Advantageously the dividing means com- 
prises a bar extending between opposed sides 
of the annular member and the sealing means 

res the permeable membranes away ton 
bar. 

In a preferred form of the invention a 
immber of said compartments are arranged 
in side by side formation to constitute a 
stack with the passages in register so as to 
45 form conduits and so disposed relative to 
each other that said conduits communicate 
respectively with selected ones of the com- 
partments of the stack 
Some embodiments of the invention, win 
50 now be described by way of example. 

Each compartment of a stack of electro- 
dialysis units comprises two permeable mem- 
branes spaced apart by a separator with the 
of sealing means to provide a 
seal therebetween, 
separator is an ammms of rect- 
angular cross-section having a rectangular 
central space* the side walls which are of 
greater length than die end walls. A bar 
60 extends between the side walls of the separa- 
tor at a location closely adjacent each end 
wall The bar is of the same thickness 
as the remainder of the separator and is 
formed integrally with the side walls thereby 
65 dividing the central space into three sub- 



ranging in thickness from about 0.040 ^ 
to 0.125 inches. Two pairs of passages 70 
extend axiaHy one pair thrrtngh. each end wall 
of the separator to open into opposite faces 
thereof. One pair of dismally opposed 
passages cmrrmnnicate with the adjacent end 
sub-space. 75 

The sealing means comprise gaskets of 
the same size and of similar shape to the 
separator and have apertures correspo ndin g 
in size and location, with the passages. The 
gasket* are not provided with portions cones- 80 
ponding with the bars of the separator but 
are formed with two or more lugs extending 
inwardly from their end walls. The lugs 
may be rectangular, curved or friangnlar in, 
shape; the latter being preferred, and are of 85 
such length that they will extend completely 
across the corresponding bar of the separator 
when the gasket is placed in position. The 
gaskets may be formed from flexible synthetic 
material, for example, plastidsed polyvinyl 90' 
chloride or polyethylene, ranging m thick- 
ness from about 0.005 inches to about 0.020 
mches. 

When, a compartment is assembled, that 
is with a permeable membrane on each side 95 
of the separator and a gasket interposed 
between each membrane and the separator, 
gaps are left between the bars of die separa- 
tor and the membranes which are equal in 
width to the thickness of die gasket. These 100 
gaps permit liquid introduced into an end 
sub-Bpace to flow over the bars which 
thus act as weirs spreading the liquid over, 
the whole width of the membranes except for 
Jose pants contacted by the rags. Since 105 
the width of these gaps Is small in ragnr^rlflpu 
with the width of the serwrator distribu- 
tion of the liquid in the compartment is 
ensured. 

As the membranes are not self -supporting 110 
the central sub-space of the comwwment 
must be fined with a suitable material The 
material must be fairly open to allow liquid 
to flow over and past it, and preferably 
should cause flow of lkniid to be turbulent so 115 
as to minimise polarisation. Que such 
material is expanded polyvinyl chloride. If 
the final concentration required from a dilute 
compartment is very low, the central sub- 
space can be filled with an job exchange 120 
ream. # Provided the particle size of the 
ream is greater man the thickness of the 
gasket the separator will act as a retainer 
far the resin as well as a distributor for the 
liquid 125 

To produce a irmldtmit apparatus a nnm>. 
her of compartments are arranged in side 
by side formation to constitute a stack with 
the passages registering so as to form- con- 
dints through which the liquid can be caused 130 
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to flow. Usually the concentrate stream is 
caused to nW through one pair of diagonally 
opposite conduits and the dimate stream is 
caused to flow through the other pair of 
5 diagonally opposite conduits. Th& com- 
partments are so disposed relative to each 
other that the liquid flowing in the conduits 
flows respectively into selected ones of the 
compartments of the stack. Normally the 

10 separators of adjacent compartments are 
rotated through 180° relative to each other 
so that concentrate is delivered to and dftoate 
removed from alternate compattmeniDw If 
it is desired to change the stream of liquid 

15 flowing in a compartment from say, the 
concentrate to diktat© stream, the separator 
is turned through 180° so that the passages 
previously registering with the conduits carry- 



ing the concentrate stream then, register with 
die dft fl*^ stream* 

It will be appreciated that by varying the 
thickness of the gasket the pressure of the 
liquid crossing the weir can be varied to 
the requisite value to give good distribution 
over the surface of the membrane whatever 
the rate of flow of liquid in the passages 
or the dimensions of the separator. 

For the Applicants: 
RAWORTH, MOSS & COOK, 
Chartered Patent Agents, 
75, Victoria Street, 
London, S.W.1, 
and 

3& Sydenham Read, 
Croydon, Surrey* 
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2 SHEETS jfcfo drawing Is a reproduction of 
the Original on a reduced scde. 
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